ABSTRACT. In order to determine insulin secretability and glucose utilization, a glucose tolerance test was performed in ateliotic cattle of 2 paternal strains; MHO and HSK cattle. MHO and HSK cattle showed different endocrine patterns in our previous study. Area under the insulin concentration curves (insulin-AUC) in the ateliotic cattle were significantly lower (122.3 ± 59.4 ng•min/ml and 99.2 ± 24.8 ng•min/ml for MHO and HSK cattle, respectively) than the control cattle (420.2 ± 175.2 ng•min/ml). These low insulin responses to GTT may have an influence on growth retardation in MHO and HSK cattle. KEY WORDS: ateliosis, cattle, GTT.
Insulin is the sole hormone involved in glycogenesis and regulating the glucose supply to cell. This hormone controls not only the source of energy for living cells, but is also a crucial element in the growth of animals [3, 9] . Thus, secretory patterns of insulin and glucose utilizations may be reflected in the growth pattern of animals. We conducted a glucose tolerance test (GTT) of paternal strains of ateliotic cattle [MHO-paternal and HSK cattle (MHO and HSK, respectively)] to determine the pedigree-specific differences in insulin secretory patterns and glucose utilization. These two strains of cattle had strain-specific endocrine patterns (unpublished data). MHO cattle showed high plasma growth hormone (GH) concentrations in contrast to low serum concentrations of insulin-like growth factor-1 (IGF-1), and low serum thyroid hormones and cortisol concentrations. HSK cattle demonstrated the same secretory patterns as MHO cattle, although they showed much more moderate concentration.
Ten ateliotic cattle were used for the present study: 4 HSK and 6 MHO cattle, respectively; 3 males (1 MHO and 2 HSK cattle), 3 females (MHO cattle), and 4 castrated males (2 MHO and HSK cattle). Five cattle with normal growth patterns were selected as controls. Their ages ranged from 3 to 27.5 months at trial. A glucose solution (50% glucose, Terumo Corp, Tokyo, Japan) with a bolus dose rate of 1.0 ml/kg was injected into the jugular vein [2] . Blood samples were collected immediate before, and at 5, 15, 25, 35, 45, 60, 90, and 120 min after the glucose injections. Plasma insulin concentrations were determined at 0, 5, 15, 25, 35, 45, 60, and 120 min using an enzyme immunoassay kit (Mercodia Bovine Insulin ELISA, Uppsala, Sweden). The area under the insulin concentration curve (insulin-AUC) was calculated to determine insulin secretion. In addition, the half-life (T 1/2 ) of the glucose concentration was calculated. Scheffe's F-test was used to determine the significance of differences, and P<0.05 was considered to be significant.
Clinical signs and results of laboratory screenings (Table  1) indicated that all cattle were in relatively good physical condition or had mild diarrhea and/or pneumonia, which clinically have little influence on growth. Cattle had good or slightly low appetite during our observation. Moreover, no cattle suffered renal tubular dysplasia [5] or bovine viral diarrhea virus infection [6] , which can be causes for ateliosis.
The ateliotic cattle showed lower insulin secretions than the control cattle (Fig. 1) . Insulin-AUCs were significantly lower in the ateliotic cattle than in the control cattle. Baseline glucose concentrations in the HSK cattle were significantly lower than in the control cattle, and those in the MHO cattle tended to be lower than in the control cattle. The maximum plasma glucose concentration in HSK cattle was lower than both MHO and control cattle. MHO cattle decreased plasma glucose concentrations a bit more gradually than the control cattle. Compared to the control and the HSK cattle, T 1/2 of the glucose for the MHO cattle tended to be prolonged, but there was no statistical difference (Table  2) .
In the body, energy is derived from nutrients in two different ways. One way is through storage (anabolism), and the other way is through elimination (catabolism). Insulin, an anabolic hormone, is an indication of glucose regulation. Ateliotic cattle in the present study demonstrated significantly lower insulin secretion than the control. These low insulin secretions during hyperglycemia are not suitable conditions for fattening and growth [7] . A low sensitivity to insulin secretion during hyperglycemia indicates an anabolic deficiency, which was observed in ateliotic cattle in the present study, and this might be one of the primary or secondary causes for growth retardation. There is the possibility that the ateliotic cattle might have a low sensitivity for insulin secretion during hyperglycemia, although the insulin itself might be normal.
Catabolic hormones, such as GH, might restrict insulin effects in MHO cattle [8] . An increased GH concentration causes a peripheral glucose resistance through the inhibition of glycogen synthesis and glucose oxidation [1] . Hormones interact with each other. MHO cattle showed greater GHAUCs than HSK and the control cattle, although other catabolic hormones, such as thyroid hormones and cortisol, were not higher than that of either the control and the HSK cattle (unpublished data). Even though decreased rates of plasma glucose concentration might be reflected in the renal elimination rates of glucose, there may be a possibility that low insulin secretions and peripheral insulin resistances caused by higher GH concentrations had an influence on the prolonged T 1/2 of glucose concentrations in MHO cattle. However, other factors might exist.
Since the energy source of ruminant animals hardly rely on exogenous glucose, a glucose tolerance test might scarcely reflect the physiological insulin secretability and glucose utilization in ruminant animals. It has been reported that insulin secretability in ruminants could possibly demonstrate material-specific secretory patterns reflecting physical conditions [3, 4, 7] . Therefore, further studies are needed to determine insulin secretability stimulated by different materials in ateliotic cattle. 
